Purpose -The purpose of this paper is to examine the effect of shocks in the various components of private capital inflows on economic growth in Nigeria using quarterly data in the period 1986Q1-2016Q4. Design/methodology/approach -The study employs the impulse response function and the forecast error variance decomposition of the structural vector autoregression (SVAR) model.
Introduction
One of the major constraints of economic growth in developing countries is the inadequacy of savings and investments ( Jagadeesh, 2015) , and one way of easing the constraints of the low level of domestic savings and investment is to attract inflows of private capital (Obadan, 2004) . Private capital inflows, which are transmitted through foreign direct investment (FDI), portfolio investment and remittances (Obadan, 2004) , constitute a crucial channel through which resources are transferred from the rich-developed countries to the poor-underdeveloped countries (Chatterjee and Turnosky, 2007) . Private capital inflows, according to Carkovic and Levine (2005) , Ralhan (2006) and Ocharo (2013) , help to broaden and deepen the financial markets, increase liquidity, and facilitate the transfer of technology and management expertise. Furthermore, private capital flows promote the creation of new job opportunities and boost economic growth (Ajayi, 2006) .
Considering the role of private capital flows in economic growth, policy makers in the developing economies have given attention to the need to attract foreign capital. For instance, Nigeria has initiated some policies and programs over the years in a bid to attract foreign capital. Some of these policies include the Structural Adjustment Program of 1986; the Nigerian Investment Promotion Commission of 1995, aimed at enhancing the investment climate of the nation; the National Economic Empowerment and Development Strategies, launched in 2003 to make resources available for investment in infrastructure and social services; and the financial sector reforms, aimed at enhancing private led-growth and ensuring macroeconomic stability (Owo, 2013) . Despite the various policies and reforms, the rate of private capital inflows still lags behind rather than leads growth, and the volume of private capital inflows has continued to fall short of the resource gap (Bello, 2014) .
Studies on capital inflows and economic growth abound in Nigeria (e.g. Akinlo, 2004; Omisakin et al., 2009; Adegbite and Ayadi, 2011; Ekwe and Inyiama, 2014; Saibu, 2014; Edu et al., 2015) . These studies, however, have paid less attention to the effect of shocks in the various components of private capital inflows (FDI inflows, portfolio investment inflows (PFI) and remittances) on the growth of the Nigerian economy. As a result, this study seeks to analyze the effect of shocks in various components of private capital inflows on economic growth in Nigeria using the structural vector autoregression (SVAR) approach.
The rest of the paper is organized as follows. Section 2 presents an overview of the role of private capital inflows in the growth of the Nigerian economy. Section 3 consists of a review of past literature. Section 4 features the theoretical framework. Section 5 presents the methodology and data of the study. Section 6 presents the results and discussion of findings while the conclusions and policy implications are presented in the last section of the study.
2. An overview of the role of private capital inflows in growth Figure 1 represents the percentage contribution of FDIs to gross domestic product (GDP), portfolio investment to GDP, and remittances to GDP between 1994 and 2017. The graph also depicts the growth in GDP in the period. The trend reveals that the contribution of FDI to GDP has been fairly stable over the period. However, the contribution of portfolio investment to the nation's GDP has been relatively unstable particularly in 2004/2005, which marked the commencement of a bank consolidation exercise by the Central Bank of Nigeria (CBN). The contribution of portfolio investment also experienced a major setback in 2008 following the global financial crisis. It rebounded, however, in 2010, and since then has maintained a relative stable contribution to the nation's GDP. Remittances, as depicted in Figure 1 , have been contributing immensely to the nation's GDP. The country experienced a surge in remittances between 2004 and 2005, which marked the era of the bank consolidation exercise. The contribution of remittances, however, declined drastically in the aftermath of the global financial crisis but began to rise again in 2014. The decline, notwithstanding remittances, among other components of private capital inflows, has contributed tremendously to the nation's GDP. The trend signals the fact that the country needs to formulate policies geared toward the development of the financial market in a bid to stimulate portfolio investment. It is also pertinent for the nation to create an enabling environment that will cause FDI to thrive, thus contributing to the nation's GDP. 
Review of empirical literature
There are several studies on the relationship between private capital inflows and economic growth. While a number of studies found a positive relationship between private capital inflows and economic growth, other studies noted either a negative relationship or an ambiguous effect of private capital inflows on economic growth. For instance, Bailliu (2000) examined the relationship between private capital flows, financial development and economic growth in 40 developing countries in a bid to know whether capital inflows exert a significant effect on growth. The study employed a dynamic panel technique on time series data in the period 1975-1995 and found that private capital inflows induce higher economic growth. Similarly, Soto (2000) analyzed the effect of the various components of private capital inflows on economic growth employing a dynamic panel of 44 developing countries over the period 1986-1997. The findings of the study revealed that FDI and portfolio equity flows have a strong and positive relationship with economic growth. In the same vein, Berument and Dincer (2004) used monthly data in the period 1992-2001 to 2001-2006 to analyze the effect of capital inflows on macroeconomic performance in the Turkish economy. The study used the vector autoregression (VAR) estimation technique and found that a positive innovation in capital inflows increased the level of output in the economy. Sethi's (2008) study on economic reforms, capital flows and macroeconomic impact on India in the period 1995-2006 also noted a long-run relationship between private capital inflows and economic growth. The study concluded that FDI has a positive effect on economic growth. Using data from 100 countries during 1990-2010, Aizenman et al. (2013) investigated the relationship between the various types of capital inflows (FDI, portfolio investment, equity investment and short-term debt) and economic growth. The study found that a strong relationship exists between FDI and economic growth while the relationship between equity flows and growth is weak and unstable. Saibu (2014) examined the role of trade openness in capital inflows and the growth nexus in the Nigerian economy. The study employed principal component analysis to form an index of capital flows. The outcome of the study revealed that capital inflows exert a positive effect on growth especially when it is interacted with trade openness. A recent study by Jugurnath et al. (2016) investigated the effect of FDI on growth in 32 sub-Saharan African economies over the period 2008-2014 and found that FDI has a positive and a significant effect on economic growth. On the contrary, other studies have either found a negative or no relationship between private capital inflows and economic growth. For example, Durham (2004) used the ordinarily least squares method to examine the effects of FDI and foreign portfolio investment on the economic growth of 80 countries in the period 1979-1998. The findings of the study revealed that the lag of FDI and foreign portfolio investment did not have a direct effect on economic growth. Using the error correction model technique on time series data over the period 1970 -2001 , Akinlo (2004 investigated the economic effect of private capital inflows in Nigeria and found that both private capital and lagged foreign capital do not statistically affect economic growth. Also, Ayanwale's (2007) study on FDI and economic growth in Nigeria revealed that economic growth effect of FDI is not statistically significant, even though the relationship between FDI and growth is positive. Agbloyor et al. (2014) decomposed private capital inflows into components which include FDI, foreign equity portfolio investment and private debt flows, and analyzed the relationship of each component in relation to growth in some selected African countries using a panel instrumental variable, Generalized Method of Moments (IV-GMM) over the period [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The outcome of the study showed that FDI, foreign equity portfolio investment and private debt flows have a negative effect on economic growth. A recent study by Klobodu and Adams (2016) investigated the short-and long-run effect of capital inflows on economic growth over the period 1970-2014 using the autoregressive distributed lag in the Ghanaian economy. The findings of the study show that the various components of capital inflows, namely, FDI, aid and foreign debts, have a negative effect on economic growth.
The study, however, indicates that remittances exhibit a positive and insignificant relationship with economic growth. The outcome of this study tends to imply that the impact of private capital inflows to Africa has been exaggerated.
The preceding literature suggests that the economic growth effect of private capital inflows is inconclusive. It is also important to mention that extant literature on the private capital inflows and growth nexus in Nigeria paid less attention to the effect of shocks in the various components of private capital inflows on economic growth. The study, therefore, contributes to the literature on capital inflows and growth nexus in two ways. First, the study analyzes the effect of shocks in the various components of private capital inflows on economic growth in the Nigerian economy. Second, the study attempts to tread on a distinct trajectory by focusing mainly on private capital inflows and not the entire capital inflows.
Theoretical framework
The study is hinged on three theories in explaining the relationship between the various private capital inflows and economic growth. These theories include the technological change model, the two-gap model, and the self-interest theory. Each of these theories attempts to explain the linkage between the different types of private capital inflows and economic growth. The technological change model was proposed by Hermes and Lensink (2003) . The theory noted that the extent to which an economy can experience growth is dependent on the degree to which an economy can adopt and implement new technologies and ideas, and the main channel in which developing countries can adopt and implement new technologies is through FDI inflows. According to Hermes and Lensink (2003) , FDI can help to enhance growth through the introduction of new technologies, managerial skills and new varieties of capital goods. Kinoshita (1998) and Sjöholm (1999) noted that the spillover effect of FDI can occur through imitation, competition, and linkage. The spillover via the imitation channel explains that technologies employed by foreign companies are more sophisticated than the ones used by local firms; hence, the local firms may imitate the advanced technology used by the foreign companies, thus making them more productive and experience growth. The spillover through competition emphasizes that the entrance of foreign companies stirs up competition in the local market thus forcing local companies to become more efficient, which can culminate in upgrading existing technology and enhancing managerial skill enhancing productivity and economic growth. The spillover effect through a linkage channel posits that foreign companies can transfer new technologies to firms via transactions in the form of raw materials or intermediate goods, which can result in buyer-seller relations with local firms in the host nation.
The two-gap model was developed by Chenery and Bruno (1962) and Chenery and Strout (1966) . The first gap arises when the domestic savings are insufficient to support the rate of capital accumulation needed for a given level of growth (savings gap). The second gap stems from the inadequacy of the foreign exchange earnings to meet the required imports of capital goods ( foreign exchange gap). The two-gap model asserts that PFI are important determinants of economic growth because they help to augment domestic savings that are channeled into productive investment. This, in turn, would cause developing countries to experience higher growth rates than developed ones (Howitt and Aghion, 1998) .
The self-interest theory posits that a migrant saves at his destination and remits money to his country of origin in a bid to embark on investment projects such as the purchase of land and property, and to invest in the stock market or the money market. These investments, which are administered by the migrant's relatives back home, help to increase the overall level of investment in the home country and this will culminate in higher economic growth. De la Briere et al. (1997) , Hoddinott (1994) , Osili (2004) and Schrieder and Knerr (2000) noted that the more the quest for asset acquisition by migrants, the more the amount of remittances sent. As remittances are channeled into investment purposes, the more the domestic economy experiences, higher economic growth.
Methodology and data 5.1 Methodology
The effect of the different types of private capital inflows using SVAR can be expressed in the reduced form as:
where X t ≡(RGDP t , FDI t , PFI t , PRR t ) represents the vector of endogenous variables, Γ represents the matrix of coefficients of the endogenous variables, A(L) represents an autoregressive (AR) polynomial in the lag operator L and U t u RGDP t ; u FDI t ; u PFI t ; u PRR t À Á
represents the vector of reduced-form shocks.
In a bid to identify the long-run effects of structural shocks, some restrictions, based on theories, are imposed. The long-run restriction is summed up in a matrix form as follows: (2)
Preliminary data analysis
The study used the Augmented Dickey-Fuller (ADF) test to test the time property of each of the variables employed in the study. The study also used the trace test statistic and maximum eigenvalue statistical tests to ascertain the existence of a long-run relationship between the variables employed in the study. To forestall the selection of higher lag length rather than the true length, the study used the lag selection criteria in selecting the optimal lag length for VAR.
Impulse response functions (IRF)
The IRF shows the response or reaction of an endogenous variable to shock in itself and shocks in other endogenous variables in the model. The IRF also serves as a tool, which allows one to trace out the time path of the various shocks on variables in the VAR system.
Forecast error variance decomposition (FEVD)
The FEVD explains the proportion of movement in a sequence that occurs as a result of its own shocks vs the shocks of other variables in the VAR system. In other words, FEVD measures the contribution of each type of shock to the forecast error variance.
Source of data
The study used quarterly data on the selected variables in the period 1986Q1-2016Q4. The relevant variables considered in the study include economic growth, which is proxy by real gross domestic product (RGDP). The various components of private capital inflows considered include FDI inflows, PFI and personal remittances received (PRR). Data on each of these variables are all obtained from the CBN Statistical Bulletin of 2016.
6. Results and discussion 6.1 Stationarity test Table I depicts the ADF unit root test results. The outcome of the test shows that all the variables are stationary after the first difference. Table II shows the outcome of the lag selection criteria result. The result indicates that most of the lag selection criteria such as the final prediction error, Akaike information criterion, Schwarz information criterion and Hannan-Quinn information criterion indicate that the optimal lag length is 2. Hence, the optimal lag length of 2 is employed in carrying out the cointegration test as well as estimating the SVAR. Table III shows the results of both the trace and maximum eigenvalue test for cointegration. The trace and maximum eigen tests showed that a long-run relationship exists between the variables.
Lag selection criteria

Cointegration test
Structural vector autoregression (SVAR) results
It is important to state that the study only focuses on the IRF and the FEVD of SVAR to analyze the economic growth effect of shocks in FDI, portfolio investment (PFI) and the PRR. Hence, the study only reported the IRF and the FEVD.
Impulse response functions (IRF)
The IRF results show the dynamic responses of economic growth (RGDP) to shocks in FDI inflows, PFI and PRR. 6.5.1 Response of RGDP to FDI. Figure 2 depicts the response of economic growth (RGDP) to shocks in FDI inflows. The result suggests that FDI inflows have a positive and significant effect on the growth of the Nigerian economy. The economic justification for this is that FDI helps in introducing advanced technologies, managerial skills and new varieties of capital goods in the economy, thereby resulting in economic growth. 6.5.2 Response of RGDP to PFI. Figure 3 represents the response of economic growth (RGDP) to shocks in portfolio investment (PFI) inflows. The result indicates that PFI have a positive impact on the growth of the Nigerian economy. The economic rationale of the outcome is that PFI enhance the level of financial liquidity in the host country, thereby making funds available for productive investment that culminates in economic growth. 6.5.3 Response of RGDP to PRR. Figure 4 shows the response of economic growth (RGDP) to shocks in personal remittances (PRR). The result suggests that PRR do not have a positive impact on economic growth. The economic justification of this finding is that a significant proportion of remittances that flow into the country are spent on consumption, while only a small proportion go into savings or investment (Chami et al., 2005) . Table IV represents the FEVD estimated from the SVAR. It is important to mention that the study presented only the FEVD result of RGDP because the study focuses on the effects of shocks in inflows of FDI, portfolio investment (PFI), and PRR on economic growth (RGDP). Hermes and Lensink (2003) that the economic growth of any nation is driven by the level of technology and technology can only be enhanced by FDI inflows. FDI is conceived as the prime mover of new technologies, managerial skills and new varieties of capital goods required for economic growth. Also, the economic rationale of the result is that FDI is less volatile in relation to other components of private capital inflows. The FEVD also shows that portfolio investment (PFI) inflows exert less influence on economic growth despite the fact that PFI inflows offer an avenue where funds can be mobilized through the financial market to augment domestic savings. The economic rationale for this is that portfolio investment is highly volatile and foreign investors can easily withdraw their investment if they perceived adverse macroeconomic indicators. Also, the nature of the Nigerian financial market is relatively less developed. As a result, foreign investors have low incentive to becoming a player in the market. Finally, the FEVD reveals that remittances account for the least variation in economic growth. This implies that remittances, in the context of the Nigerian economy, do not follow the self-interest model, as remittances are not sent with the aim of acquiring assets; rather, remittances are mostly sent with the purpose of improving the standard of living of family and to strengthen the ties between the remitters and their relatives.
Forecast error variance decomposition (FEVD)
Inverse roots of AR characteristic polynomial
To ascertain whether the IRF and the FEVD estimates from the SVAR are stable and reliable for economic decision making, the study estimated the inverse roots of AR characteristic polynomial. The IRF and the FEVD estimates are said to be stable and reliable if all the polynomial roots (dots) fall within the circle. If any of the dots lie outside the circle, then the IRF and FEVD are said to be unstable, hence not reliable for the purpose of making economic decisions (see Figure 5 ). Figure 5 depicts the inverse roots of the AR characteristic polynomial. The inverse roots of AR characteristic polynomial indicates that all the dots fall within the circle. Thus, the estimated IRF and the FEVD of SVAR are stable and reliable.
Conclusion and policy recommendations
The study analyzed the effect of shocks in the various components of private capital inflows on economic growth in Nigeria over the period of 1986Q1-2016Q4 using impulse response (IRF) and the FEVD of the SVAR model. Findings from the IRF showed that FDI inflows exert a positive impact on economic growth. This implies that FDI flows into Nigeria have contributed to growth through increased factor productivity, efficient use of resources and transfer of managerial skills and advanced technology. It was also found that portfolio investment flows have a positive impact on the growth of the Nigerian economy. The impact is exerted through increased financial liquidity, which has made funds available for productive investment. The IRF, however, showed that personal remittances have not resulted in the growth of the Nigerian economy. The study also noted that from the FEVD, FDI accounts for the major variation in economic growth. This phenomenon is due to the fact that FDI constitutes the most stable components of private capital inflows.
The study recommends that the Nigerian Government should promote a favorable macroeconomic environment for existing and potential foreign investors to ensure that FDIs continue to stimulate sustainable economic growth. Also, the government should promote Table IV . Forecast error variance decomposition sound economic policies (i.e. fiscal and monetary policies) to strengthen the financial system as this will stimulate the inflows of portfolio investments. There is a need for policy makers to ensure greater openness in the stock market in order to promote greater participation of foreign investors in the market. Berument, H. and Dincer, N.N. (2004) , "Do capital flows improve macroeconomic performance in emerging markets? − The Turkish experience", Emerging Markets Finance and Trade, Vol. 40 No. 4, pp. 20-32. 
